Golgi-resident PAP-specific 3'-phosphatase-coupled sulfotransferase assays.
Sulfotransferases are a large group of enzymes that transfer a sulfonate group from the donor substrate, 3'-phosphoadenosine-5'-phosphosulfate (PAPS)(1), to various acceptor substrates, generating 3'-phosphoadenosine-5'-phosphate (PAP) as a by-product. A universal phosphatase-coupled sulfotransferase assay is described here. In this method, Golgi-resident PAP-specific 3'-phosphatase (gPAPP) is used to couple to a sulfotransferase reaction by releasing the 3'-phosphate from PAP. The released phosphate is then detected using malachite green reagents. The enzyme kinetics of gPAPP have been determined, which allows calculation of the coupling rate, the ratio of product-to-signal conversion, of the coupled reaction. This assay is convenient, as it eliminates the need for radioisotope labeling and substrate-product separation, and is more accurate through removal of product inhibition and correction of the results with the coupling rate. This assay is also highly reproducible, as a linear correlation factor above 0.98 is routinely achievable. Using this method, we measured the Michaelis-Menten constants for recombinant human CHST10 and SULT1C4 with the substrates phenolphthalein glucuronic acid and α-naphthol, respectively. The activities obtained with the method were also validated by performing simultaneous radioisotope assays. Finally, the removal of PAP product inhibition by gPAPP was clearly demonstrated in radioisotope assays.